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(57)Abstract 

PROBLEM TO BE SOLVED: To manufacture a nanodevice of a 
nanometer scale by a method wherein inorganic atoms are bonded 
to specified positions on an organic structure to constitute a 
product. 

SOLUTION: An organic structure formed by a method wherein one 
piece of a nucleotide 31 is made to bond to DNA molecules 17 and 
1 9 comprising one piece of an R loop 27 having nanoparticles 29, 
which are made to bond to the nucleotide 31 and are used as 
inorganic atoms, is formed between a first electrode 3 and a second 
electrode 5. By such organic structure, after a conductive material 
35 is plated on DNA molecules 21, which are extended between the 
electrodes 3 and 5, an electrostatic bond 37 is generated between 
the material 35 on the DNA particles 21 and the nanoparticles 29. 
Thereby, a nanodevice, which is used as a device of a nanometer 
scale, can be manufactured. 
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y^cOD N A^cOS^fC, 2 

£-e3Cfct>T-££ 0 lfflSfcttfcRO^-y'StFfcRA' 

[0 0 4 0] ccor;i— ^tt, ffilBo^eSffiMbtdM 

rna $m>\ r iv—7vmmcmm* * c a 

5o ±$©£?tc, DNA^«2{a^±©R;l'-7 B ^ 
^A/T?fcJ:V\, LfctfoT, 2fflfcLt©RNA#?%, 
D N AtfWcRrt— Zf*mfS.ir5<Dicmm-?5 C fctf 

#RNA» DNA$*?©£fc5E3BJK:» 
tMtt&BB?'J*&OC fctf T-£&„ 
[0 0 4 1] 1 i$/i«ISS<DR/1^7 , «?n5i 
BrfcSJW-T Sfc&tC, R N A#^©SB?J£»-9-3 C fc 
fctrHf, DNA#7tflflK>R/l'-7%3' 
c©R;l/-:WDNA^©*^flH«-*iS^ 
R/lz-^fiS^JC, RNA^W^CDNA^fO 
4>*te, -r^t>-&DNA7i- : ?©i^^e.#HPBti:{5i«{il 
1WSJ:3K» RNA*mi:DNA#?©BBIfc«ffiW 

£E?ij*jfo&©fc-r3cfctf'C£3„ si nc^-r* 
^w-rs^-pfiaws^dtev rna^«dna^ 

[004 2] 1 flS fettlKRO R;b- >^«KfiWS<0lC 
ffiEf S R N A ©BE?Ute> D N A ©TtcBfrft 
S«ttfCitr* D N A^H'OffifWcjSUTSS** C fc # 
TffS. cneoWfcftoT* RNA^«R^^ 

ftOCfctfT-£3o :«^2«W±«!>R;l<-:7** 

-?<mimc®mirz>RN A«fn 01 (a) tc^-r 

^fitdHflto, ^3co«8ii lcDidtc, R;l^y^T« 
[0 0 4 3] ±SEOJ:3»c, *SSB«^*< fct 1 fS© 
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[004 4] mfflffl&fi D N A #?**tri&&, '>£ < 

£<& i f@cD5t * m-?- F**y*mctt*stf*e 

T*€ So ^yffi^fcftf* Lfc4>& < t> 1 {0©7 * b:* 
^ K ttillfc R N A arte*?* LftVR /I/— :/©8BWc 
&3DNA#?cDR;l/— ^P*^ lfB©5t£ 

Lfc^^Uj-^Htt, DNAtf^O^Jfc, i-SVLTW 

d n Aancttttr soa^a* uvMaatca&s dna^ 

[0 0 4 5] *y«ffH:, R/lA-y^HcmDN 
A^<0a5»tC{tSUT? ) <fcV>o — *fiB»l»cJ:tttf, 

yffi^tt«rt'-7rtK**»^**ttifi'l*D N A# 
^KfWILTV^B. LfcA^T, *y«B 1 ©flH»iR;l' 
— TrtZXOTJCtefifr*, fc£*l4\ DNA^WDNA 
^o^EHWK^tc i{I©R/l/-y«:#t?#£, -JV 
JK^tt D N A^W4SO(J(§e*/^T'D N A&ftcWtt 

CO 0 4 6] #MIKi±^«tttm**& 
CO 0 4 7] *«H«2Lhtc|Sttfc#«tttm{±, <r©W 

r y- h <DBmc$ mt & c t 

C0048] MMIGB^DNA^ DNAWOR 

;i/-y\ &£Vdn htticttmitrci-sm^&gism 
co o 4 9] «a^*>«^rr«jSiSKa 

9W * c i: £ «fc 0 > ««»W»cilWtt3— f y^SS 

«3S t<Dffl&Zmi£-? %o &wm#D N A *atrfi 
CCOSgtiDNA^cOU^StCD^ffM-rSC 

co 050] u<mm$t, m><DWts mxmca<o^ 



( 8 ) <8ffl2 0 0 0-1 0 1 1 6 7 

, 14 

co o 5 1 ] *«&f#isti, as«ffi±o«?L fcfc^tf 

01 (a) tc^-T^ i«D«Bifej; 2 ©ftffitcgggrr 

*wr» s^(4s iiis±tc*r«i*Bs*f«t«««*«m*» 
co o 5 2] iimmmt. msnmmc*. K>$&i>f%c t 

l fctt«»«[)«fiJ:»c|»t * c t tfX-Z - 

wtctnar, < t t 1 mvGmTtt'p* < t 1 

CO 0 5 3] ^Wffitsb^S l ©«8si:m2©«Ei:©P^ 
KffitfSDNA»?**&— 0!lfcJ:ntf, '>4<i:tl 
fflcODNA^SfcliRNA^, fe^VH4^©M?3 
*, HI (a) ICiik-tm KDWM 3 tfg 2 0«8S 5 Jc^ 
f^Ct^tS. W^ifi^DNA^r-g-ty^ 

20 ii^D n a (4^ i ©mitm 2 ©«nio±»c^t e>n 

CO 0 5 4] -$mgmz.&*\&. DN A {4, «®^.© 

SCi:t4J:<»l6txTi''So 
CO 0 5 5] ^1 ©WSi:m2©«@i:cDraii:}50 : ?>D 
30 NA5^?(4, tt&i:<DDNA$fct4RNA, 2&SV>{4^ 

#Lfc 1 fflS:fct4»DD N AfrFOffifttiX 1 *ii© 
gBtffcW-rscfctf-eSSo 3ti©«li:Sl2cDWii: 
OHIfcJiECfS D N A#P4: % » l ©«8Si:m2 ©ttffitc 
f«l L 1 ffl* tc im$k<D D N A *HF<0» 1 *ii<Dg|3# 
14, cn6ffiS<0«S^*S»h:-r*fe«)te» «BW«:48 

CO 0 5 6] -*SS^fc4;nt4, «ite(WlbfeDN 
40 A«U 1*S|C0, *4SJC-f^^^WrSDNAT*a&5o 
TOCiSg-&-r§ DNASftl*RNA*'l **K**Sfr 2 
*«"C*S^k:§8«*<» DNA*fct4RNA, feSV^ 
tt^OPWtt, iS^J 5<@~i^ 2 offlo«S«^trc fc^T? 

LfrU DNA^*fct4RNA»^ $>5V^4 
^Oi^7a{4, mi 0 0ffii©«SSifO5*'Z?fe«tl/\ 
t^.(f, DNA^SfcttRNA^ &5V>t4-?-<QM 
7^{4, *>J1 5ffl~*tJ3 OfflOtSS^rWrSfcO-pti; 
V\ L^U WBHUSdf *DNA»^*fcH:RNA» 
a6SVH4*©M^t4, ^ODNA^Sf^RNA 
50 S5(/H4^-C0j«^*\ miC0««ii:m2C»«llCD 
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l«K:JiEtfSDNA#?*fc{iRNA#?* fe*V«*<0 

[0 0 5 7] B®{Ci^-a-rSDNA*fc«RN 
A 1 2 #8MT'3d 5 frlCBfHlfc < , 1 M(0 

Wfficttm-t&DN Aftttfz&RN Aft?, SS</ Hi 

NA»?Sfc(iRNA^ *SVH*^<D^{4, DN 
/ [ 0 0 5 8 ] D N Afr?tm&Ktt1$L, C<0DNA^ 

i (onmtm 2 <DmM<ommxsz> d n a&?ic 

*H £!g 2 OttfiOMtCfiEtf S D N A$mi> SB 1 ©tt 
11 ttg 2 OtgC#it2 D N A$m:ffitt«fc*»<0 

BH?'J^*-r^ r##*4S (sticky ends) J *dtyC 

[0 0 5 9] 13214, ^KDtt®i:^2cDWlcoratc5i 
a"5DNA»?2 1 *^-To D N A#^ 2 1 t4, ffiftt) 
J^KTw*nT^*. #3»*i$2 3fe«fctf2 514, DN 
AiSH^iWKcRtt&ftT^*. 

[0 0 6 0] aiflMtli4:JB2 0WBKfMrr«DNA 

«KW»«-a:SC4:*<T?**. DN Attr*m&%® 
SC*:#T'*So 

[0 0 6 1] 03tcj*-r«fc3tc, 1 

oco^cojgai 3*fBi«rttS3±k:tt*, ftScoS^ 
ojsai 5*S2(D«i5±fc«**o h<ds**£<o 

SDN Aft=?-frE<D& o lC&si-?&<Dtm& Ll/\&HC#c 

A. R N A, $fc«ti&©#?, &S(,H4C*l6>±8B<Dii 

[0 0 6 2] fflKflDBH*ftJ&r*©fc:ISU *#?>*iS 
«WS5fitfBB"?*S. f «8i 3 FUSS'S 

lffl©DNA<03BM^aLfctttttf*€>fcV\ $ 

«ms(4iisgij^T^?»o mbtzimtom-tzc 

[0063] fmicmm<Dft¥*mz-ti%rzt(>, mm 
%m i ©we* * urn 2 owpcse* rsj&sri^ 
s-rs 0 2ffl©mfiiw^o : ff«fiSi<D{^s^^^-rs 

o#~*<j2 oannaarr*. 



( 9 ) 4$M2 0 0 0-1 0 11 67 
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[0064] jgft<0i»£& ^ScOTajilCfc Otf 5 C t 

[0 0 6 5] 04(4, «SK*BS*Lfe«©, SS 1 <ttUE 
3*5<fct>*^2©W15^-r o #?1 7*5<fcD*l 9(4, 

[0 0 6 6] Tlsft-ftl-tttft? 1 7*5J;D* 1 9£ 

*B6#DNA**tr*&, DNA^«fei:h«lM©S 
«SMtc D N A«B«3-&3?5ffi© 1 o(4, 

~7*7 V y (Braun) AS, rnMA-terrplated asserrbly and 
electrode attachnentof a ocnducting silver wir 
ej , Nature, Vol. 391, p.775~777, 1998^2.^ 19 EHC 

20 WbSSnTJB?), *©^*#8B4: UTaW«B»K»N' 

[0067] mi<DWMtm2<DWMt<Dmicmv% 1 
^^cti}^^^ a mmt. mzDNAKEvTy 

JW* D N A^OS* LV«(Rj^(Sjt^^ 
S/c46, ^l(D«S^2(Dafii©MtJSU : SDNA 

fiW&fi&ff 5*tate, Ml 0 "~^J 1 0 6 V/cmtt 
^•(4, V*KI 1 10 0c m/©t-rs C ttfT'Z 

So 

[0 0 6 8] 1f^<D73teT-DN AOfflB^t)*%{Bt« 
•&Sdi:tcj:0, iMfc<fcfcHH©DNA$y?tf» 5SH 
tc^ 1 <D9Mt^2 ©ti©Mt!lt>*54 ^ (C^So il 

*n*AM«jHt?**. £6>{c, iiS, 0 5tcDNA5g1S 
40 tlZfflgconmfc DNA ?g1St4®r>*^: V > 0 

[0069] His fcttaaR© dna %m<mi$.tz®m 

tC-rSfcfelc, D N AtD^KiiTfcgtf^&^-f S C t 

%tm%ic, DNA*^?%®m*mM : (mfrt>t&2; 

[0 0 7 0] 1 ®£tcltim<DDN Aft?%m 1 <DW& 
fc<tt>*^ 2 CrtWBclKr&S-&fc^ m 1 2 <D 

morale rsg^sj ^^-rs^DNA^*(c>^< 

fct lfflOR>»l/-7 B ^fi!c-rSCi:^T*tSo RfV—y 
50 ttiHlt, Sf[tB©m3cD««s^if, fife©«S<0±{cBH«L 
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rem i (Dwmtm 2 <DWM<Dmic&% d n Aft^-vmm 

9T'£3c, 06«, Mll<0ttffi£m2OflIffi<DMK}£t>* 
i>DNA^2 1^-t„ JKODNA^fii, i?3cD« 
ill \ ±.<DDU kft=?<D<mmc lM<DRjl-72 7^ 

[007 1] i<!£fcl±1g»OR;l/-:/©ra& 7 
&?2 9^DNA#^C^£#5C£*n?t3o 

^to^DNA^fO- gpfc*a-a-r?.ci:^T*t^o DN 

(D^oK&m^^rci-ymjf^tSo ccoi-yn? 
a. m o . i i o %<om&r>. 7j<tffl-r ^ c t 

[0 0 7 2] rgi&^/SLfc^ CCOjg^R;^-^ 

£g&*^ R^-yrtODNAtC^-r^o 07fi, 7-$ 
M-?- F 3 1 ^«bfc^y ^ 2 9 0 7 

LTl^3„ mn. mffl~&10, 0 0 0«D5!^Ut 

K*^/fe^c{vf*-r§ 0 i-mTKttWLrz i fflt 

R;l/-:/rt£> l ill; fctiJS^O? ^ KhWT 

[0 0 7 3] DN AftTlCife-grtZi-smTtV? 9 U 

D N A#?<D5* * u*?- F £7*1^1^3 C t 

[0 0 7 4] 08 (a) it, mi(Dmffi3tWi2(DW.M 
5 i: CDF^CJitfS D N A ft=F*5j<t a C©DNA»f 

ti, R^-^coDNA^c^tfcHaco-fysiSi^ 
Z%i-f2,ifficDR)V-7%:%tSo 08 (b) ti, R7b- 
72 7*%?%. R N A 3 3 KitM Lfc. -m^am 

F 3 1 S> D N A OTOlDWCtttl*^ 

[0075] i {e^rcfi^to^-yiia^m 1 <ommt 
m 2 (DnMtomicmxfz d n A^ctt^-e^ 

Of^«co— flf)Jfi_hizEco *3 1) -efc&o. ^ l com^t^ 2 
(DWi&tomimUrZ D N ASHHcSgSrtttfS-eTfc, 

[0 0 7 6] Ag^^-Mi, DNAO/V^^- >i£ 

u^u ii^fig-r^Rvw-r^T^a^so 



2 0 0 0-101 167 



(10) 



t*a gtcSTc-rstconr, 

[0 0 7 7] 09li, Wsl<DWMtm2<DWmcttft-$ 
•tirfcDNA^Pl 7*5J;D*1 9lCi^^-i±?,C t^CJ: 
0, mi<DWM3tWi2<DW.M5t(Dffllcmz?2>DNA 
ft? 2 l_htC. Wt±«*43 5^>y + Lfc«^ #H 
B^O-*figS8jf ^^-T¥SI2IT'feS 0 C CO D N A ft? 
It. 'Ki<i:tl fflcD? ? U*?- F 3 l mt&^fci-; 
%t?2 9^*-r^ 1{@<DR;1/— 7° 2 7 3rgty 0 09^ 
70 -r^ifitCfc 0, DN Aft? 2 1 ±^««tt»*43 5 i:^" 

y«a?2 9 twr^flia^^s 7*^u?.„ 
[o o 7 8] ei i oa, Hgtc^-r^sss^oras-e 
si otcmen^j;?^, 0/K£ftfdijg-e&, 

•i-ym-2 9 tBffi 1 1 ^cdf^chws^s 9#£i; 

5 0 d£D«ni ntv-Y-mmtn^^ti^o 
[0079] nm, wiratcst/sDNA^, R;i/— 

tc}gt>*^DNA^±tcBBBtfca»«tt^ fc^H* 
X\ W, 1 ©Wli:^ 2 co«li:cDF^c$2t]f5. D N A^ 

±.<Dmwmtm**\mz>'mmt. i-s^vwMzm 
PPM y- • x/^xTfT^nSo 

[0 0 8 0] CtibaMlcfa-oT, mi Hi. 09JctB 

30 4 143^0:43^^ *&w<D-mmM*^? c m 

1 1 tc^LfcSISISUtt, WM4 1 i:®14 3coffitc?l 
#tJo *«ttW^4 7t>\ DNA^©±lcB2B^nT 

coDNA^m ^-n^n im<Di-sn?5 3 

feJcOPS 5*^-a-t/c2<H^R;b-^ > 4 943^0=5 1 £ 
#A,T^£ 0 56>^ 01 HC/K-rJlJiig^^ 09 iC 

T^ti-rs, R;w-y4 943«fct>*5 1 #isi-r^^-y 

3*5<fct>*5 5cDT^SEBt^ 2ffl©«H5 7*i 

it; 5 9 ^ty 0 0 1 1 tc^-r^ifit, a n Dy- f* 
[0081] m<wmmiMmic&nif. *^«0 1 

2tC7j^-r«t3'5:^3i^-Cyili:^Tt§ 0 012W:, 0 

9 icTTstz o rsgmmm 2 m^ts*&w<o-mmm 
*7j<to Lfctf-ox, 01 2ictt*3&n<Dmm® 

It. 2tt<DWM6l, 6 3*3<fcl>*6 5, 6 7£^t? 0 0 

3, tS&VWMG 5 t6 7(Dffl\tmSZ>, 'P%< tt> I 
M<D D N Aft? 6 9 fccktf 7 1 £#t? 1 ^<DW^K3fi^- 
50 #4J„ 7 3 *3 <tQ* 7 5 ^tl^tlD N A^ 



(11) 



2000-10 1 167 
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6 9*5<fct>"7 10±fCEBfSo DNA^WWetl 
1 <1<DR;1/— 77 7*5it>"7 #R;b— 7lC 

a, ^n-en i m<Di-s%& s i fc^tfs 3 *^&lt 



20 



1 $S£ZS8 3<DTtCffiBLfcttH8 5*5«fctf8 7£# 

fro 

[0 0 8 2] 01 2 tCTj^fPtJItt 0Ry-h%Mt 
SctmSo Chit «&6 1 ^6 5tOP^cD«^ 
Wm8 9, W16 3 £ 6 7cDW<0«W»!9 1 . *5<fc 

a"y-h*^8 5*5<fca*8 7 s\<Dm.mmm 3*s&xs 

9 s^n^TiIStfSctKJ^a/S^ti&o 
[0083] XttbtLT, *ftw<DnmmLTixr 

[0084] ( 1 ) mmmt. mmmmmoymm 

(2) mmMm?tfmnteitBi8.-?z>. ±12 (1) ic 
i2»c<D$£g I &o 

(3) mtB^^«^DNA^#ty, ±12 (1) tcia* 

(4) R^-y^tyDNA^i:, R^-yrtgROD 
n A^tc^L/c^-y^t^tyHiSo 

(5) mZi-sm?^ SSttttfe 

m&v&z>, ±12 (4) Kfe^cDHtifi, 

±12 (4) tCfB«gco1#Jfto 

(7) Huia^yffiw, fcitf^^e. 
IE (5) ic&mvmm, 

(9) ^^mmt^ntcmwifryy^-Y^nm^xm. 

(1 0) ms.t, ffi9mwL±<Dmi<DmM&&i?m2<D 
mmt, m 1 <Dmmtw,2<Dmm<Dmmxs^mm^^ 

(11) Huf^i«*^*5J;0 : ^2O«l^^ty. 

±ie (1 0) icmmommo 

(1 2) HutBW^^DNAT'fe^, ±te (1 0) tc 

(1 3) tOIBDNA^ 2ttM-?&Zs ±12 (1 2) K 

(1 4) huISD N At)\ A-DNAT'&S, ±12 (1 
2) tCfB*cD«3fi 0 

(15) ^i<Dtt^i:m2<7)ll®i;<DWli:}it) : §DNA 

^•wr;1/-7'^#^ Mie^yM^R^yrt^D 

NA^CIS^LT^S, ±12 (1 2) tCie*<D«3So 



(16) R;l— ^CODNA^ 1 #c98g i:fgffi#l&R 
NAS$*2£>t;:itfr^ ±12 (1 5) KfS«©«§ito 
( 1 7 ) < i: & 1 0<D? * uj-*- K*^y ^^Jg 

attv5< ±ib (i 5) lamcoffimo 

( l 8) i!flf2'>&< 1 oo? * Y-h\ R;b- 
7rt<0 D N A#^0X < i: 1 1 ocd? £ U*^ F i: 
*BffiWT*&S, ±12 (1 7) tCfB«<D«lifio 
(19) Mf2'>& < i: 1 1 ocD5? ^ U*?- Ktf . A0SB& 
1 cD®i£:Sl?2 ©®K>>e>t§WBl©ffigfc:;&3 R;W-7 
10 rt©DN A#?£>, <£:<£> 1 OO? U*?- H £ti 
±12 (1 7) lcf2*©«3io 
(2 0) MfBJg l ©«ffii:^2©Sffi<D^©i:^Lfc 

6 te^tr, ±12 (l 0) fcf2«o«jt 0 
(2 D S0BS»io«fii:»2o«fi©aiiK:lS^Lfe 
S»WDNAT$5, ±12 (2 0) (Cf2«©«3gc 
(22) itul2§l 1 OWE i:3H 2 OWSQgffitcttS' Lfc 

12 (2 0) {Ci2ScO«)S„ 
(2 3) msmi<OWSmcf^LtcDNA^i)\ fOE 
20 Jg2©W»C*6£LfcDNA^fcS**B?lJ**tr 
*, ±12 (2 1) Kf2*c<D#iSto 
(2 4) fflH2£l®WSfcS2<0*ffifctt£LfcDNA 
#W 5ffl~2 0ffl©*fiK»**tr, ±12 (2 1) ic 

(25) huI2^ i (omm tm 2 co«gcowtcst/§ d n 

A#W D08BSiO«S2:S2omi<OSS(c^L 
feDNA^^N-r^'Jy KfcjRaWft, ±12 (2 1) 
tcI2«<Dl$)io 

(2 6) mi!2Sf? l 03®li:^2co«^coP^tcji£tf?,#^ 
50 »^±tc, ««tt«*4^^etc^ty, ±12 (l 0) tcf2 

(2 7) HBm^DNATtt), WBW«tt«3H. 
*\ Mf2D N A#?©'J ^IftStelS^tfcffi-r*^*^ 
tf, ±12 (2 6) tC!2«cO« 

(2 8) flWBWK^DNAT?**), S«2a»«-i4W 
A\ flHEDNA#?±<D£««*#tr, ±12 (2 6) 
I2^<^1tjfio 

(2 9) tfH2^ 1 O«S2:S2<0«S<0H(C%SStE± 
fc, S3<D«B%*6te*ty, ±12 (l 0) lc$m<Dffl 

40 jfio 

(30) M2^ 3 <OW&3\ MI2^ 1 fcckt>*^ 2 CD*® 
*»6WHBIT?**».±E (2 9) icK^co^Jio 

(3 1 ) WB&Z<OW&(DW3\ Ifa 1 0 0 nm~^5 0 
0 0 nmT'&SN ±12 (2 9) ^fB«0«i& 

(32) tijf2lg 3 ©«ffi©fl«Mb^ 1 0 0 n m*iffiT'fe 
5, ±12 (2 9) Kf2«c<D4f§3fio 

(3 3) MfBm3<0«ffiA\ B«If2Ml©«<lt^2co« 
ffi©Hfcffitf3«SB*?K:SB-?*Ss ±12 (2 9) 
f2«0«fflo 

50 ( 3 4) Mf2Wt^W, S^f^ScomffitC^ftm-ri,, 
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JJB (2 9) KE«©Mifi. 
(35) 2 OOS»^ m 1 /x m~3$ 1 0 0 \l m<Dfflm 

■«MisnT^5, ±ib (i o) iciaRomifi. 

(3 6) BIJ8BSlO«»l3«fct^2 0«ffi*\ Sf^^r-a- 
IfLiJvWl'^n^, ±15 (1 0) tcGKOlft 

ifio 

(3 7) WESlO«Si3J:a : S2 0«ffi©5!c«B*\ ffi 

Sfc:iB+*«V^c#lll*#r«, ±12 (1 0) icIBttoW 
-it 

(3 8) tijiesifi*\ jtf^x«r^rrstmTt?f?Ti/'' /o 

a, ±BB ( 1 0) JcjE«0«Bfi. 

(39) Miam i awmtm2<owm)mc<mr*9i 
a e>tcitt?, ±te (1 o) KfB«c<om3&, 

(4 0) Hilt Bm" 4 COWScOiHtf, 1 0 0 nm~S5 0 
0 0nm?*5, ±12 (3 9) &CfB«co#|jgo 

(4 1) fulfil 4 C0«S<DJP*.^> 1 0 0 n m*8ST*& 
3, ±fB (3 9) KfS«<0#tiSo 

(42) MiBm 4 <onm\ mm \ onmtm 2 <dm 
M<vmicmzf%mwt?itcmw.T*&%, ±ib (39) »c 

(4 3) gfflB&W#?tf, ffilfBaS3«rftffifc\fctfS4<D 
WmcmctZ, ±IB (3 9) tcIB«c©«3io 

(44) ffiiaw&j:, mmi(ommtm2comm(Dm 
icmf%mm&ttfMiD?-h*Bi£?z. ±ta 

(4 3) KfEttOttfiS. 

(45) Mf B*4£±&cgl 3 Otlfc J; XSm 4 cd £ , 

m?m 3 coughs 4 <omm<om\mxs^m 2 <ow«» 

$tf, ±IB (1 0) tcfBigcO^jgo 

(4 6) huibs«±co. '>&< fctMiem 1 conmtm 30 

2 ©ttffi©|«iclE113 ftfclg 5 cDfWS t , Suf SS«± 
CO, '>£ < i: feHljfBS 3 co»i t §g 4 coWScoRflkigBB 
Sftfc£6©«8i**&fcStr, ±13 (4 5) fclE*© 

(47) mmmwtft w fflem 5 owns «t on? 6 co 

SnTORy-h«gjW5, ±IB (4 6) tC|B«cD« 

(4 8) WiBSiO«ffii:»2 0«ffi©5-6-^*\ mf 
IBH 3 co*® fcSS 4 coins© 9 ?j £«5(&fyi:gg^£ 40 

3 co*StSI 4 -6flWi:««WfJ:SSR«ftT 
<#V6, ±E (4 7) tcIBSgco^iS. 

(49) ffiIfi«£?«S£ L fcl&SWl-S 
ts. ±!B (1 0) tcgBtt<®|ffi& 

(50) attLhfcjBiowwaaKrsx^yyfc, s 

«±tc^ 2 coHti^^-r 5Xf -y 7 t , fifflESt 1 cO« 
■y T'i: , MtB^rtS&H 1 ©'.!?* < 1 fc 1 Sfiff fc>* < t «. 
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(so »jis««iteH !i ±K*«4*i«*Bai-rsx7 i y 
7%*e.»c^ty, ±ib (so) tciBicco/m 
(52) ffjiB^ i (ow&tmzwwteictimfrpzm 

WftZ7s7-v7l£&t>K%tS. ±IB (5 0) tClBilficOT? 

So 

(5 3) B«jfBg5 1 <0nMtfH2<D9Mt<Dmicmf. flu 

IBS i ©wstss 2 ©iwi±{c^a-ri,w^wD n 

A-pfeS, ±IB (5 2) ^iBfficDTjfe, 

(54) MIBS? 1 2 cDWltCttSf § D N A 

l ciii:g2 ©WftDfflfcSEtfS D N A» W tuifi 

$ i (ommtm 2 co«stc^-a-r§ d n kft=?tmm 
±ta (53) tctajso^}*. 

(55) g? 1 CDttHfc <£ Q*^ 2 co*®C D N A tf^fctt 
»*-e«XT-y:/fc, BufBtfl 1 co*SfcffS2 coWScoRS 
&Cj£tf £ D N Afl^fc, If? 1 com*fc<fcc>*^ 2 tOWStc 

tr> ±IB (5 3) tcIB«cOT?r£c 

(56) iWIBSI 1 ©IMS fcg 2 cOWgcOPEgtcStfS D N 
A^tftC, mm 1 cOWli:^ 2 <0«iO|HIK3S6tf S 
DNAW>&< fct-aJ»lcffi*ifW&^*< 1 
oco R N A ffi&ffiffl LT, '>^c < i: 1 1 oco R ;U-y^r 
Mt5Xf«;7*k, RNA«>tfLS:l^R;l/- 
^cODN ACO— fflftCi-smttttgZitZXT-y? 
tZZ ZlC^tS, ±IB (5 5) tC|B«c073So 

(5 7) m?m i otiSitfgzotiKfflKH 1 * 

Mf^t^Xfy S 1 comiltC{t*$-t3-?. D N A 
^F©jS«[*»aw*X-ryyi:, ^2co*®c-f«^ 

tZZZlC-gtS, ±IB (5 4) tCffi«cOT3ffio 

(58) m^m 1 conni:^ 2 cowistcop^tcjsa'i. d 

N kft&mB&s WS±<Dm 1 cOttffii:^ 2 cOWUco 

fflicax-rsxT- -y rt, m 1 ©«<ii:ii2 comscop^ 

tCJStf?) D N A#?£§? 1 tOWSi:^ 2 coWScOWtCffi 
B-g-ft-a-r^Xf-'y^^^e^ty, ±fB (5 7) IC 
IBic<07??4o 

(59) m?gi\<DmMtm2(DmMt<Dmic7u- - 
y-f-^vsmmi^zMmtzcticzK), dna» 
^©ffiH^fc-a-^ff^, ±ib (5 8) iamm&o 

(6 0) mm 1 <o®it^2 cosncoran:, ^ 1 com 

mtmz <DW&<r>mKms^> d n as^p©— gptc*t lt 

fflffiW* R N A§l^<£ffl L/T, m 1 cO«^^ 2 cOSfii 
(DfflicmtfZ D N A^^tC R;b-/5:f)tr^7T7 
RN A^tC{^L.Tl/^^R;l/— 7°cfcODN A 
co-gWc±/ Sf^Wt?**^ -y 6tc 
±IB (5 9) tclSWO^ffi. 
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(6 1) RJl— 7P)<DDN MCtt^Z&Zmc, R;l/— 
7^9© DNA Jl<-7CD%m-<D, <ttl {I©ftSfC 

fflinw*^* < £ t> i fH©? * is*?- KtCct •? , ^-yffi 

^*«^b*-8N5Xr-y ±12 (5 6) 

3: fete (6 0) KmW&lotiio 
(6 2) ^/affWHBWSfc^jatU 1nlf2gf5 1 <DWMt 

1) 

(6 3) fMESSlOmtti:»2 0«BO|HItCffitf*DN 70 

#ty, ±12 (6 2) tcB2«©£i£. 
(6 4) g«$\ »6^rr6«ffifcaB*LT» DNA 

sg i <ommt^2(ommt<ommxs^ d n a#?± 

WihSI 2 ©Wfi£©IH!teSEtf * D N A#^±fctt;t£ 
*ktc.m§fe, &mMcMfi't%Z. ; r<yZf%:-£ bleats, 
±12 (6 3) tcf2fc©;Sfe> 
(6 5) tiff2SB^^jl7c-rsXT--y7 p * ,i > gSt&£jB7cS"J 20 
icmtti-TZXr-Vftt'sttS. ±12 (6 4) Kf2®c©7? 

(6 6) iffimmzmTttzxT-vytf, ms&^Y 

StW-f37.x-y7°£#Cy> ±12 (6 5) lcf2tc©73i£o 
(6 7) MI2^i0«12ii:^2 0«ffii:0P^ SfiLt 
K»30«jS*Ktt*^-ry^*«6tc^ ±12 (5 
1) tcf2fgco^a o 

(6 8) *f«^±©««*i»i:, ituf2Sg3©1Wlfc© 

WteWWS^^dWaxT-y^setcfrty, ±12 30 

(6 7) WB«©#J&, 

(6 9) mm?±<Dmmmt. m&azcDwmt* 
w.is.mcmwiLT, o r y- h % xf -y 

&fc*tf, ±12 (6 7) lCtm<DJ5&o 
(7 0) S^teSI3©WifcS4©«ffi*HW-SX-r 

msttmtu < 1 1 1 flo-^/tt? *miBai 2 

©#*£#W^£tf£Xxy7 p fc££e>tc-^ty, ±12 
(5 0) teffi«©£8j. 

(7 l) Sffi±£, '>*<fct,i»|3aioWi4:»2 0 40 
®HS£©ltflKB2BLfcSg 5 ©WB*t#*SXf- -y 7°iu 

t?> ±12 (6 8) Kf2fc©73&, 

(7 2) MI2W^^hSfIf2Wli:^«MWic^b 
T> 0Ry-h%^1-5Xx-y7 p ^e.fc^ty, ±12 

(7 0) tefa*©2i& 

(73) mt2Sg i 2 m&s 
•ft. m?m i (owmtrnz ©wsoflwr*, mm 3 so 
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**6te^rtr, ±12 (70) icisBwxs&o 

(74) isot;sm wi3*r«im)ffl»ottB 

imXZtlZ. ±12 (5 0) 

(75) w&t. mm&±cmi<ommiB*im2<o 
mmt. fffid3zi(Dim£sB2<Dmm£<Dmcmxfzm 

[01] *m$c&%i5&<D$mmo>-mm (ws© 
■f¥ffi0 (a) ft&mmm (to 

[03] #^c<fc5#r£©5IS[Sg®©-^ (DNA 
Sifc©®!^©^) icfetta, *^iCfcSf/W7 

[043 *S^teJ:«75ttO*6lgMS«co--aSS (DNA 

[05] xmuz £%>j}&<Dm$mm(o-mi£ (dna 
[06] *^te*a^©saBB«to-6iPi cr;u- 

^-T¥ffi0T'fe?> o 

[07] #f^fcJ;D|iJffl?^5£:fca^***/l(ff© 

[08] *^Kj:*^(^«aH»«©-®B «v« 

«^T¥iBH (a) fcJ;tf*©«»tfc*:IS (b) 

So 

[09] *%WK£z7'U7s<DmmMZ7jkt¥mm 

[010] 0 9 t^ll-fv W X©*MI#^^1-»fS0 

[011] ANDy-h^figf a^HB^ctSx/W 

[012] ORy-h«&WS*IBHfc:J:SfVW* 
©HMgm^-r¥®0T*fe5o 

I Sfi 

3 £11 ©tt® 
5 W,2<DWm 

7 mMvmt 

9 «8b©^ 

I I m3<omm 
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